This study seeks to examine the effectiveness of interest rates transmission mechanism from money market rate into retail banking rate in several Asian countries. In particular, we intend to investigate the differences in the degree of pass-through from monetary policy rate into deposit and lending rates across countries and between the pre-and post-crisis of 1997. The study is carried out by running the Seemingly Unrelated Regression (SUR) equations. The results suggest that the transmission rate from money market rate into deposit and lending rates is slow and sluggish across economies. There is no much difference between the pass-through rate into deposit and lending rates but the pass-through into deposit rate is slightly higher than that in lending rate. Most of the countries have slower adjustment rates after the crisis 1997, indicating low effectiveness of monetary policy, imperfect financial market and lower degree of financial integration if these economies. However, there is an exception for Malaysia.
Introduction
The outbreak of financial crisis during year 1997 has attracted a substantial amount of attention from economical researchers. Many of them are interested to investigate the impact of crisis on the economic structures and monetary policy mechanism. One way to evaluate the performance of monetary policy is through the study on the interest rate pass-through. High interest rate pass-through implies the close link between monetary policy rate and the retail banking rate. High speed of long run policy transmission indicates effective interest rate channel. Higher pass-through rate implies more effective monetary policy, higher market perfect competition and higher degree of financial integration. If the government effectively controls the market rate, then the economy will achieve the policy target. An incomplete interest rate pass-through can lead to the failure of monetary policy to stabilize shocks.
The principal aim of this study is to explore the effectiveness of interest rate transmission mechanism from money market rate or policy rate into retail banking rate in Asian countries. In particular, we compare the pass-through rate across Asian countries and between the two sub-periods of pre-and post-crisis. We focus the study on several Asian countries that have experienced the financial crisis of 1997. The period of study is from 1988 until 2010. The data is divided into two sub-periods, i.e. pre-crisis (January 1988 -June 1997 and post-crisis (January 1999 -December 2010 . Applying the Seemingly Unrelated Regression (SUR) approach, we show that most of the Asian countries experience slower adjustment rate after the financial outbreak in 1997, except Malaysia. High degree of interest rate stickiness or failure of government in controlling the market rate is the possible factors for the slow and small transmission rate into deposit and lending rates.
The remaining sections are organized as follows: Section 2 discusses the research background; Section 3 explains the pass-through equations; Section 4 is about data and methodology; Section 5 summarizes the findings and the last section concludes.
Research Background
Interest rate pass-through is defined as the degree and the speed of changes of policy or market rate into retail banking rate (ur Rehman, 2009) . In other words, interest rate pass-through is a process where the official interest rate is transmitted to other interest rates. The central bank of a country will increase the official interest rate when the rate of inflation beyond the target band. The success of the monetary policy in stabilizing inflation and achieving inflation targets depends on the stickiness of market interest rates. An incomplete interest rate pass-through can lead to the violation of the Taylor principle and failure of monetary policy to stabilize shocks (Marotta, 2009) . The nature of interest rate pass-through will determine the degree of competitiveness and the soundness of the financial system (Aydin, 2007 and Hofmann, 2002) . A quicker, symmetric and complete interest rate pass-through will lead to a well functioning, competitive and efficient financial system.
The interest rate can be split into two stages. The first stage investigates the pass-through of monetary policy rate into the short term and long term market rates. The stability of the yield curve highly affects the first stage. If the yield curve remains constant over time, then the market rates is said to be proportionate. Nonetheless, any changes in the yield curve may alter the size of pass-through. The second stage investigates how changes in the market rates affect bank deposit and lending rates (ur Rehman, 2009) . For the second stage of interest rate pass-through, the relationship between market rates, bank deposit and lending rates of comparable maturity can be investigated with the cost of funds approach (de Bondt, 2005) .
Most of the researches seek to investigate the degree and speed of adjustment of banking rates to changes in money market rates. Previous studies report that changes of retail rate into market interest rate are incomplete. These studies also find that the degree and the speed of pass-through vary across countries, especially retail rates. Besides, the rates are very different across countries, which may due to the macroeconomics or other factors. Among these studies include Borio & Fritz (1995) , Cottarelli & Kourelis (1994) , Mozzami (1999) , Mojon (2000) , Kleimeier and Sander (2000) , Donnay and Degryse (2001) , Toolsema et al. (2002) , Espinosa-Vega and Rebucci (2003) and de Bondt (2002) .
Many studies reveal that interest rate pass-through is sluggish in the short run. According to Weth (2002) , the pass-through has the tendency to remain sluggish in the short term but it cannot remain incomplete in the long term. One of the reasons of previous statement: adjustment or menu costs can impact banks to react sluggishly towards changes in the market rates. Besides, the maturity mismatches of banks' loan and deposit portfolio impacts on how they adjust their lending rates. Thus, the banks will have less pressure when more long term loans are covered by long term deposits, if their liabilities have less sensitivity towards market rates. Four theories are identified to explain the stickiness in interest rate: agency costs (Stiglitz and Weiss, 1981) , adjustment costs (Cottarelli and Kourelis, 1994) , switching costs (Klemperer, 1987) , and risk sharing (Fried and Howitt, 1980) . Some studies report different results, i.e. interest rate pass-through tends to be full in the short run. For example, Crespo-Cuaresma et al. (2004) apply the Autoregressive Distributed Lag (ARDL) model to estimate the pass-through from policy rates to lending rates. It is found that the transmission tends to be full in the short run. Deposit rate pass-through tends to be sticky in both short and long run. Besides, there is no asymmetric behaviour on the speed of pass-through, depending on whether policy interest rate increases or decreases.
There are few factors that cause differences in strength and speed of monetary interest rate transmission. They are the differences in the structural properties financial systems, disintermediation, intensity of competition in the banking sector, capitalization and liquidity position of banks, monetary policy and interest rate volatility (Horvath et al., 2004) , interest rate elasticity of the demand for retail bank products, asymmetric or switching costs of the retail bank market (de Bondt, 2005) , size of changes in money market rate, distance of bank rates from their long term equilibrium level and lastly the sign of yield shocks (Horvath et al., 2004) .
Interest Rate Pass-Through Equations
There are two approaches to estimate the interest-rate pass-through, i.e. the cost of funds approach and the monetary policy approach, see Grynkiv, (2007)). We apply the monetary policy approach. This approach controls the availability of connection between policy interest rate and bank retail interest rates.
The relationship between money market and retail rates (lending and deposit rates) can be explained using the marginal cost pricing model by de Bondt (2002) . Applying the concept of perfect market competition where with complete information where prices equal marginal costs, the derivative of prices with respect to marginal costs equals one but becomes less than one if the perfect competition and information prices are relaxed (Rousseas, 1985) . Using this concept to the price setting of banks, marginal cost pricing model equation can be written as:
where br is the bank interest rate (lending or deposit rate), 0
 is a constant markup and mr is the marginal cost price which is proxied by the money market rate. The money market rate is the most suitable marginal cost prices due to its accuracy on the reflection of the marginal funding costs. Parameter 1  is the coefficient of pass-through rate. When 1  is unity, the pass-through from money market rate to retail interest rate is full or complete. On the other hand, if 1 0 1    , the pass-through rate is incomplete. The incomplete rate implies that the demand elasticity of deposits and loans is incomplete and also the banks have some degrees of market power. Factors that affect market power include the existence of switching costs, asymmetric information costs, and also the preconditions for a degree of monopoly power and administrated pricing (Niggle, 1987) .
In this study, we seek to estimate the pass-through of policy rate into two types of retail bank rates, which are the lending and deposit rates. The transmission of policy rate into the lending and deposit rates are examined in two conditions: long run and short run pass-through rates. Previous studies use different specifications in constructing interest rate pass-through equations. For example, using different lag length and data of interest rate. The common specifications of pass-through equations can be written as:
where dr indicates the deposit rate, lr is the lending rate, mmr indicates money market rate,
the lag length, t is the time, c and ik c where 1, 2, , i n   are the coefficients.
If a variable is not stationary at level, then it has to undergo the first differencing process.  denotes the first differencing operator. The degrees of short-run pass-through from money market rate into deposit and lending rate 
Data and Methodology

Data
The main objective of this study is to compare the interest rate pass-through between the pre-and post-Asian financial crisis of 1997. The pass-through of money market rate into deposit and lending rates of each country is investigated in two sub-periods which are the pre-and post-crisis periods. For the pre-crisis period, the data are from January 1988 until June 1997; while for the post-crisis period, the data are from January 1999 until December 2010. The data include deposit rate (DR), lending rate (LR) and money market rate (MMR). The data are obtained from International Financial Statistics (IFS). Table 1 summarizes the data used in this study.
We focus the analysis in six Asian economies namely Hong Kong, Indonesia, Korea, Malaysia, Philippines, Singapore and Thailand. The financial crisis of 1997-98 had large negative impacts in some economies such as Thailand and Indonesia while Hong Kong, Korea and Singapore did not receive large impact from the crisis. By plotting the interest rate and CPI (see Figure 1 -4 in appendix), we observe that interest rates and CPI in Indonesia and Philippines are more fluctuate compare to the other economies. These two economies are also very affected by the financial crisis. The interest rates and CPI of Indonesia exhibit a big jump during the crisis period of 1997-98. Besides, we also observe that both interest rates and CPI show very similar trend. Therefore, in order to get a clear impact of financial crisis on the dynamic of interest rate pass-through, we divide the data into pre-and post-crisis periods. 
1 Seemingly Unrelated Regression (SUR) Approach
SUR is one of the approaches of Generalized Least Squares (GLS
The pass-through equations are estimated using lag length up to 3. The results applying different lag lengths are quite similar. In order to save space, we only summarize the result of lag one.
Estimations Results
Diagnostic Tests
The analysis involves three main issues. First, we need to investigate the stationarity of the variables. Second, we have to decide the estimation approach. In this study, we need to determine between Ordinary Least Squares (OLS) and Generalized Least Square (GLS). Lagrange Multiplier (LM) test is used here to assist us in identifying the approach we should choose. Third, after choosing the appropriate approach, we have to proceed with estimation.
In this study, Augmented Dickey-Fuller (ADF) method is applied to check the stationarity of three types of interest rates which are the lending, deposit and money market rates in the early stage. The rejection of the null hypothesis indicates that the series is stationary. On the other hand, the failure to reject the null hypothesis of unit-root implies that the series is not stationary and the series needs to transform into stationary form through first differencing process.
After transforming the data into stationary form, we have to decide the estimation approach that is whether to use GLS or OLS. LM test is applied in this study where Square (GLS) instead of Ordinary Least Square (OLS) (Sek, 2010) . Homoskedasticity indicates that all variances of the error term are constant (White, 1980 The results indicate that one should adopt GLS rather than OLS. Therefore, the interest-rate pass-through equations are estimated using SUR.
Results of Interest Rate Pass-Through
The results of SUR are summarized in Table 5 and 6. Comparison of results can be made from three aspects, i.e. results between the two sub-periods of pre-and post-crisis, results between lending and deposit rates and results of short-run versus long-run rates.
Comparing the results between pre-and post-crisis periods, it is observed that in general both lending and deposit rates (either short-run or long-run rate) in the pre-crisis period are higher than that in the post-crisis period. To be specified, the deposit rates in all cases in the pre-crisis period are larger than the rates of post-crisis period except in Malaysia. For lending rate, the same condition holds with the exception of Malaysia, Korea and Singapore. In Korea, the lending rate in the pre-crisis is very small (i.e. in negative value) which indicate a very weak influence of monetary policy rate on retail banking rate. In Malaysia, both deposit and lending rates in the post-crisis period increase substantially relative to the rates of pre-crisis. The result implies the improvement in the monetary policy of Malaysia from weak to the influential one.
Next, comparing the results of deposit and lending rates, we observe that in general the deposit rate is higher than the lending rate although the difference is not large. However, the large exception is observed in Philippines where the lending rate in the pre-crisis period is double higher than the deposit rate. In general, the results indicate that deposit rate is more influenced by the change in the monetary policy rate relative.
Comparing the results of pass-through from money market rate into deposit and lending rates between short-run and long-run terms, we observe that the results vary across economies. In most cases, the pass-through rate (both lending and deposit rates in the pre-and post-crisis periods) do not exhibit large differences from short-run to long-run except in Malaysia and China (Hong Kong). In Malaysia, the deposit rate in the pre-crisis period increases from short-run to the long-run path but after the crisis, the deposit rate declines from short-run to long-run path. In China (Hong Kong), both deposit and lending rates increase apparently (for both sub-periods) in the long-run relative to that in the short-run.
Comparing the pass-through rates across economies, the results show that Thailand and Korea have very low pass-through into deposit and lending rates. On the other hand, Malaysia and China (Hong Kong) exhibit relatively very high pass-through rates. The results reveal several possibilities. The low pass-through in retail banking rates could imply that the monetary policies in these economies are very weak in influencing the retail banking rates. The monetary policy in these economies cannot effectively control the economic transmissions and the financial market integration is weak in these economies. In contrast, the monetary policy in Malaysia and China (Hong Kong) has gained its effectiveness aftermath the crisis. Another possible explanation is the low pass-through can be due to the stickiness in interest rate. The retail banking rates are slowly adjusted due to the cost of adjustment.
Main Findings and Conclusion
In general, past-through rate into lending and deposit rates does not show large difference. In most cases, the pass-through rate into lending rate is slightly smaller compared to the deposit rate. The interest rate pass-through into lending and deposit rates is very slow and small, except Malaysia, Hong Kong and Singapore.
Interest rate pass-through into lending and deposit rates varies across economies and over. Interest rate pass-through into deposit rate has declined in all economies except Malaysia. Similarly, the pass-through rate into lending rate also declines in majority economies except the case of Malaysia, Korea and Hong Kong.
Although Korea, Philippines and Thailand have implemented the inflation targeting after the crisis and the short run interest rate is used as an instrumental tool, we do not observe more effective monetary policy in the post-crisis period in Thailand. The interest rate pass-through from policy rate into lending and deposit rates remains low in these economies. In the other way, both Malaysia and Hong Kong show considerable high pass-through rate into lending and deposit rates.
Malaysia experiences significantly increase in the pass-through rate into deposit and lending rates; While, Hong Kong experiences higher pass-through rate into lending rate in the post-crisis period. Higher pass-through rate indicates that the changes in the policy rate can immediately transform into the retail banking rate. Therefore, the government can effectively influence the economic transmission through the policy rate and the monetary policy is effective in these economies. Also, higher pass-through rate implies higher degree of financial integration and greater degree towards perfect market competition.
The key determinants of fast transmission of Malaysia can be briefly discussed in few points. These factors are the increase in the efficiency level in banking system, the increase of the alternative financial sources for households and businesses, the emerging of the Islamic financial system, the increase in the financial openness and also the influential of the financing of small and medium sized enterprises (SMEs) Kuang (2008) .
Overall, the results indicate that pass-through of policy rate into retail banking rates in Asian is sticky. From the perspective of monetary policy, we hardly find evidence on the effectiveness of monetary policy in Asian as the pass-through rates into deposit and lending rates remain low in many economies and some economies even experience decline in the pass-through rate after the crisis. In these economies, the policy rate has low influences on the deposit and lending rates. This situation implies that the government is not able to effectively control the market rate through the policy rate in bringing the economy to achieve the policy targets. The financial market is imperfect and lacks of financial integration.
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